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This invention relates to a prepolymer composition for 
ng polyurethane insulating foams with f ire-retardant 
s from pressure tanks which consists of a prepolymer 
componentvwith at least one PU prepolymer with a content of 
NCO groups^>f 4 to 20 wt% and usual additives as well as a 



produ 



propert\e 



^ propellant component. The invention furthermore relates to 



the use of soi^ening phosphates and phosphonates as a fire- 
retardant additive to prepolymer compositions for producing 
pressure-can polyurethane insulating foams, as well as to 
pressure cans with\such a prepolymer composition for produc- 
ing polyurethane insNula<ting foams. 

The inventive prepolymer composition is used for produc- 
ing polyurethane insulating foams which are used particularly 
for insulating purposes rW foaming in cavities. The main ar- 
eas of application are the\c<^nst ruction industry, but also 
technical products in which \cavd ties must be filled to avoid 
condensation nests. When one-cSDiuponent polyurethane foams are 
spoken of, these are applied byS^diS^charging the prepolymer 
composition from pressure tanks, Vor^example aerosol cans, on 
the spot with the help of propellaVtsv with a bulk density of 
10 to 50 g/1, and processed. 1C foam>s are moisture-hardening, 
i.e. they can be cured solely with th\ hfelp of the moisture 
contained in the air. 

Two-component polyurethane foams require a second hy- 
droxy component for curing the prepolymer composition, gener- 
ally a polyol which must be added directly b\fbre foam forma- 
tion. Curing can be accelerated by catalysts . Vulk densities 
in 2C foams are characteristically 10 to 100 g/Jy 

Transitional forms between 1C and 2C foams aW possible. 
In this case a quantity of a hydroxyl component insufficient 
for reacting the isocyanate groups is added to the prepolymer 
before discharge. Such "1.5C foams" are also covered >&v the 
invention . 

Conventional prepolymer compositions for 1C and 2C 



pojfVurethane insulating foams contain a prepolymer component 
havimg a minimum content of reactive NCO groups. The prepoly- 
mer itself is a polymer of suitable viscosity with terminal 
NCO groups. Suitable isocyanates are for example isophorone 
diisocyaViate, referred to as IPDI, tolylene diisocyanate, 
also refeVred to as TDI, diisocyanatotoluene, 1 , 5-diisocya- 
natonaphth\lene, referred to as NDI, triisocyanatotrimethyl- 
methane, 1 , 6r-diisocyanatohexane, referred to as HDI , or 4,4- 
diisocyanatooiphenylmethane in a raw and pure form or as a 
mixture. An especially common one is 4 , 4-diisocyanatodi- 
phenylmethane, aVso referred to as MDI, which is used both in 
a raw form (raw M&I) and in the form of pure 2,4- and 4,4- 
isomers or mixtures^ thereof . One can likewise use the two 
common TDI isomers a\one or in a mixture. For producing the 
prepolymer component one reacts such isocyanates with hydroxy 
polyethers, polyesters our polyvalent alcohols, making sure 
the prepolymer acquires a\viscosity suitable for the composi- 
tion . 

Insulating foams to be ksed in the construction indus- 
try, so-called B2 foams, mustNDe set to be f ire-retardant ac- 
cording, to the national specifications. This is. usually done 
by adding f ire-retardant substances to the foaming materials, 
in particular chlorine- and brominer-containing organic com- 
pounds. Particularly well-known ones\are chlorine and bromine 
derivatives from diphenyl ether and b^phenyl, for example 
pentabromobiphenyl ether and polychlorinated biphenyls. De- 
spite their excellent f ire-retardant properties these sub- 
stances have fallen into dispute for toxicological reasons. 

If their approval has not yet lapsed, there^are phasing-out 

\ 

deadlines. In addition, packings containing foamer residues 
polluted with such f ire-retardant substances ar^ subject to 
cost-intensive restrictions on disposal. The same applies to 
the finished foams when they are no longer needed\and must be 
removed . 

The problem of the invention is therefore to provide a 
PU prepolymer which can be set to be f ire-retardant without 



using conventional chlorine- and bromine-containing organic 
materials and is thus halogen-free in the prepolymer compo- 
nent \ 

This goal is achieved with a prepolymer composition of 
the abo\ementioned type wherein the prepolymer component is 
substantially halogen-free and has a content of 5 to 40 wt%, 
based on uhe prepolymer component, of softening phosphates 
and/or phosphonates . 

The inventively applied phosphates and phosphonates have 
the general formulae 0=P(OR) 3 and 0=P (OR) 2 K, wherein R can 
have dif f erent laeanings in one and the same molecule and 
means alkyl, ary\, alkyl aryl or aralkyl with up to 10 C at- 
oms . \ 

The inventive pirepolymer compositions generally contain 
a PU prepolymer basea on known aliphatic and aromatic poly- 
isocyanates and polyes\er polyols. It has turned out that 
particularly polyester pplyols make a considerable contribu- 
tion to the f ire-retardairt standardization of the inventive 
prepolymer compositions. \ 

For producing the inventively applied prepolymer compo- 
sition one uses conventional (aliphatic and aromatic polyiso- 
cyanates. In particular one uses polyf unctional isocyanates 
with a mean of 2 to 4 isocyanatev groups, both in monomeric 
and in oligomeric form. As statedXat the outset, these pre- 
polymer compositions are themselve^ reaction products from 
monomers or oligomers containing isocyanate groups, and com- 
ponents reactive therewith, in particular hydroxyf unctional 
compounds. Suitable initial polyisocyaVates are the ones men- 
tioned at the outset and those stated far example in DE-A-42 
15 647. \ 

Especially suitable isocyanate prepolWiers for these 
prepolymer compositions are ones based on HDSL, MDI, TDI, NDI, 
4 , 4 1 -dicyclohexylmethanediisocyanate and IPDl\The isocyanate 
prepolymers can be set to be low-monomer or substantially 
monome r-free. \ 

The NCO content in the applied prepolymer component is 



btetween 4 and 20 wt%, preferably between 6 and 18 wt% and in 
paVticular between 7 and 13 wt%. 

\ When producing the isocyanate prepolymers one uses usual 
hydnoxy components, for example polyether, polyester or modi- 
f ied\vegetable oils with a sufficient hydroxyl number, ap- 
proximately in the range of 100 to 300. Castor oil with a hy- 
droxy l\ number of about 160 is suitable, as are usual glycols, 
in particular polyethylene glycols. 

ItYls particularly suitable for inventive purposes to 
use polyesterols and native polyhydroxy. compounds, which de- 
velop a synergistic effect with the inventively added soften- 
ing phosphates and phosphonates , Polyester polyols that can 
be used areNpnes based on ethylene glycol or glycerine and 
aromatic or asliphatic, preferably native, polycarboxylic ac- 
ids. These poiWster polyols can be wholly or partly phospho- 
rus-modified. Suitable polyester polyols have proved to be 
ones based on phthalic acid, isophthalic acid, terephthalic 
acid and adipic acsid with molecular weights of 1000 to 2000, 
the polyol component being generally provided by glycols, 
glycerine and butanediols in a monomeric or oligomeric form. 
It is also suitable t\> use polyhydroxy compounds based on 
aliphatic fatty acids \nd suitable triglyceride derivatives, 
as are commercially available. The polyhydroxy compound ap- 
plied in forming the prepolymer should have a hydroxy func- 
tionality in the range of 52 to 4. 

The addition of a low quantity of polybutadiene makes it 
possible to improve the serviceability of the produced foams 
and obtain a fully foamable, almensionally stable insulating 
material. Polybutadiene can be used in combination with PU 
prepolymers from all usual isocyaYates , but is especially ad- 
vantageous in combination with PU prepolymers based on HDI 
and MDI . \ 

Suitable polybutadienes to be use\i are particularly liq- 
uid products as are offered by Hills AG wdth a viscosity of at 
least 500 mPa.s at 20°C. Viscosity is preferably at least 
2000 mPa.s at 20°C and in particular about\3000 mPa.s at 



2(A 0 C. An especially suitable liquid polybutadiene is sold un- 
den the designation Polyol 130 with about 75% 1,4-cis double 
bono\s, about 24% 1,4-trans double bonds and about -1% vinyl 
doubxe bonds and a molecular weight (vapor-pressure osmotic) 
of about 3000. The content of liquid polybutadiene according 
to the Vnvention is 0.01 to 2 wt% and preferably 0.05 to 1 
wt%, basVd on the prepolymer component to which it is added. 

Suitable polybutadienes are furthermore those products 
of higher Violecular weight which can be added to the prepoly- 
mer composition in a dissolved form or be dissolved therein. 
Also one cam use higher-molecular polymeric hydrocarbons con- 
taining double bonds. 

The molecular weight of suitable stabilizing additives 
is expedientlyUOOO to 9000, in particular up to 5000. 

Along with\pure (liquid) polybutadiene one can also use 
copolymers of 1 , 3L-butadiene with other 1,3-dienes, for exam- 
ple isoprene, 2, 3\dimethylbutadiene and piperylene, and with 

vinylaromatic compounds such as styrene, a-methylstyrene, vi- 
nyl toluene and divrnylbenzene . The content of comonomers in 
the copolymers shoulcnnot exceed 50 mol%. Such copolymers are 
regarded as falling within the designation " (li-quid) polybu- 
tadiene" if they are liVuid or soluble. 

It is assumed that \he dimensional ly stabilizing effect 
of polybutadiene is basedV>n its ability to crosslink in the 
presence of oxygen. \ 

If a monomer-reduced pr\polymer is used it is obtainable 
for example by removing the monomer in a thin-layer evapora- 
tor. Alternatively or additionally one can react (residual) 
isocyanate monomer with a hydroxY polyether and/or polyester 
and/or modified vegetable oil. Suitable vegetable oils are 
ones with a hydroxyl number of 10o\to 300, for example castor 
oil with a hydroxyl number of about\l60. According to the in- 
vention it is readily possible to obWin stable foams with 
such monomer-reduced prepolymer components , provided the 
polybutadiene is added. A prepolymer composition is termed 
low-monomer if it has less than 10% monomeV, in particular 



less than 5% monomer; and substantially monomer-free if it 
hasNless than 2, preferably less than 1 and in particular 
less tslian 0.5 wt% monomer/ always based on the prepolymer 
component, i.e. the reactive isocyanate-containing component 
present \n the composition. 

The rVepolymer can contain usual additives, for example 
polysiloxane>s for cell regulation, further usual flameproof- 
ing agents, softeners, catalysts, viscosity regulators, dyes, 
rheology-contr6lling additives and the like. The prepolymer 
composition, i.eY the PU prepolymer including all additives 
without propellants, expediently has an initial service vis- 
cosity at 20°C of \p00 to 20000 mPa.s and preferably of 8000 
to 15000 mPa.s. According to the invention the content of NCO 
groups in the PU prepolymer is 4 to 20 wt%, preferably 6 to 
18 wt% and in particular 7 to 13 wt%, based on the prepolymer 
component . \ 

To increase the f irV-retardant effect of the insulating 
foams produced with the incentive prepolymer composition it 
may be expedient to add further f lame-re tar dan t additives 
which should also be free frWi chlorine and bromine in this 
case. It has proved particularly suitable to us.e melaraine and 
melamine derivatives, for examj^ie melamine phosphate, dimela- 
mine phosphate and melamine cyanuxate, as well as cyanodia- 
mide/ dicyanodiamide, aluminum trmydrate, ammonium polyphos- 
phate, in particular in a finely encapsulated form, and also 
red phosphorus. These agents are added in a finely divided 
form or as an emulsion. A wetting agenV is generally likewise 
necessary for stabilizing the prepolyme\ composition. Conven- 
tional wetting agents can be used. \ 

The inventive prepolymer composition Vontains in par- 
ticular propane, butane and/or dimethylethek as a propellant 
component. Further propellants that can be usted in the compo- 
nent are f luorocarbons which are liquefiable unxier the pres- 
sure conditions prevailing in a pressure tank, for example 
R 125, R 134a, R 143 and R 152a. To minimize the (content of 
combustible and halogen-containing propellants one\can add 



further gases which are not condensable under the pressure 
conditions prevailing in the pressure can, for example CO:, 
N 2 0 orV. C0 2 is particularly preferred since it can partly 
dissolve\in the prepolymer component and thereby contribute 
to foam formation, while also acting as a good propellant. If 
f luorine-conoaining propellants are dispensed with, the en- 
tire prepolymeX composition can be set to be halogen-free. 

he propellant component of the prepolymer composition 
expediently constitutes 5 to 4 0 wt% . The C0 2 content in the 
propellan\t can be foX example about 5 wt%, based on the total 
propellant \component . ^The content of gases not condensable 
under the prevailing pressure conditions should be such that 
the volume baseXj on tne ei*ipty space in the pressure tank 
yields a pressureNof about \8 to 10 bars, depending on the 
relevant national specif icauion for pressure tanks (aerosol 
cans) . The empty space\in theVpressure tank is the space as- 
sumed by the uncondensed^pmponxents of the prepolymer compo- 
sition . 

The liquid butadiene is optionally added to the prepoly- 
mer composition in solution alorita with an emulsif ier - for 
example in a weight ratio of 8 0/20\-,\pref erably in solution 
with a hydroxy vegetable oil suitably ror controlling the 
isocyanate content of the PU prepolyme>r . \It has proven espe- 
cially suitable to use castor oil with \ ntydroxyl number of 
160, but any other hydroxy vegetable oils\ahd hydroxy poly- 
ethers -and polyesters can also be used. Thesis are hydroxy 
components as are conventionally used for modifying viscosity 
in the formulation of prepolymer compositions. 

The inventive prepolymer compositions can c*e used as 1C, 
1 . 5C and 2C polyurethane foams. With 2C foams the\polyol com- 
ponent required for curing the foam, and optionallV a further 
component, are kept separate from the prepolymer composition 
in known fashion and added only directly before or dursang 
discharge. The corresponding methods are widely described and 
known to the expert, as are suitable two-component pressure 
cans with a separate tank for the second component. 



e second component can be in particular usual polyols, 
in particular glycol, glycerine and butanediol . To accelerate 
the curVng reaction it may be expedient to add to this second 
component a usual catalyst, for example tin dioctoate, - cobalt 
naphthenaYe and octoate, dibutyl tin dilaurate, metallic, in 
particular^ ferrous, acetonylacetate, DABCO crystalline and N- 
methyl-2-azanorbornane . Further catalysts are triethylenedi- 
amine, trimethylaminoethylpiperazine, pentamethyldiethylene- 
triamine, tetVamethyliminobispropylamine, bis (dimethyl amino- 
propyl ) -N-isopropano 1 amine . It is also suitable to use het- 
eroaromatic ami\es, as stated for example in DE-A-42 15 647. 

The invention relates finally to the use of softening 
phosphates and phosphonates, as defined above, for setting 
polyure thane insulating foams to be f ire-retardant . The in- 
vention also related to pressure cans for discharging polyu- 
rethane insulating f\>ams which are filled with a prepolymer 
composition and optionally a separate polyol component, as 
described above. 

The inventive prepo\lymer compositions have the advantage 
that they can be produced\ substantially free from chlorine 
and bromine and can still oe set to be f ire-retardant without 
a need to add the usual halogen-containing flameproof ing 
agents. This means that the addition of flameproof ing agents 
for B2 foams according to DIN Vl_02 can be largely or fully 
dispensed with. If necessary, the prepolymer compositions can 
also be set to be substantially halogen-free, i.e. one can 
dispense not only with halogen-containing flameproof ing 
agents but also with f luorocarbons \as propellants. In this 
case it is sufficient for the propeij-ant component to contain 
propane, butane, dimethylether and/oA CO2 . 

It has turned out that these f lame-retardant properties 
are due in particular to the trialkyl a\id triaryl phosphates 
and phosphonates. One can mention diphenVlcresyl phosphate, 
triphenyl phosphate, tricresyl phosphate, \triethyl phosphate, 
dimethylmethane phosphonate, diethylethane\ phosphonate and 
the like. One can further mention 2-ethylh©xyldiphenylphos- 



ate and phosphoric acid-1 , 3-phenylenetetraphenylester , 
wh\ch are commercially available under the designations Pos- 
flex\362 and Fyroflex RDP. Such phosphates and phosphonates 
are pVesent in the prepolymer composition in a quantity of 5 
to 4 0 wt%, based on the prepolymer. They have the advantage 
that they do not disturb the balance of prepolymer, propel- 
lant and Yhinners in the prepolymer composition but rather 
stabilize i\t, while conventional halogen-containing flame- 
proofing agents interfere with this balance and can only be 
present with a^out 12 to 14 wt%. At the same time they have a 
softening functYon. 

The inventive prepolymer composition is produced in the 
fashion known in uhe art, whereby if low-monomer prepolymer 
is used it is put iia the pressure tank as such or arises 
therein. One then optionally adds to the prepolymer the liq- 
uid polybutadiene, e.g.. mixed with a surface-active agent and 
emulsified in a hydroxuoil, for example castor oil. The hy- 
droxy oil or castor oil Simultaneously serves to finely ad- 
just the NCO content of t\e prepolymer and lower the monomer 
content. Then the additive^, such as flameproof ing agents, 
stabilizers, softeners, cata\lysts, etc., are added, whereupon 
the pressure tank (aerosol ca\) is sealed and the propellant 
impressed. 

The invention will be explained by the following compo- 
sitions . 

Examples 1 and 2 

Desmodur 44 V 20 L, a polyisocyana&e with 31.6 wt% NCO 
groups from Bayer, is mixed in a protective atmosphere with 
the polyol component. The latter consists \f Desmophen PU 
578, a polyol with the hydroxyl number 213, faster oil with a 
hydroxyl number of 155, diphenylcresyl phosphate as a sof- 
tener and f lame-retardant (Disflamoll DPK) , a usual polysi- 
loxane for stabilization (Tegostab BF 2270, hydroxyl number 
40} and a 10% emulsion of a liquid polybutadiene\with a mo- 



letcular weight of about 3000 and a viscosity at 20°C of 3000 
mPaV s in castor oil (Tego IMR 830 from Goldschmidt; weight 
ratib polybutadiene/emulsif ier 80/20). As a catalyst Texacat 
DMDEE\(2 , 2-dimorpholinodiethylether ) is added. 



Componen 



Example 1 



Example 2 



Desmophen FU 157 8 


380 


380 


Disflamoll Ypk 


543 


273 


Fyroflex RuP 




270 


Tegostab BF ^270 


20 


20 


Tego IMR 830 (\10%) * 


50 


50 , 


Texacat DMDEE \ 


7 


7 



Polyol mixture (parts by weight) 


1000 




1000 




Polyol mixture \ 


275 


g 


275 


g 


Desmodur 44 V 20 L \ 


385 


g 


385 


g 


R 134a \ 


75 


g 


75 


g 


i-butane \ 


30 


g 


30 


g 


Dimethylether \ 


35 


g 


35 


g 



Total 

Gas fraction (wt%) 
NCO (wt%) 



800 g 
18% 
15.6 



800 g 
18% 
15.6 



Examples 3 to 7 



Inventive prepolymer composirslons were produced by the 
following recipes analogously to Examples 1 and 2. The compo- 
sitions yield a f ire-retardant insulating foam with good in- 
sulating properties . 

Desmophen PU 1578 designates a polyester polyol based on 
phthalic acid/adipic acid with the hydroxvl number 213, Am- 
gard V 82 a phosphorus-modified polyol witn the hydroxyl num- 
ber 110, Unichema VCN 90.24 3 a hydroxy component with the hy- 
droxyl number 107 based on ethylene glycol adYpates and na- 
tive fatty acids, Sovermol 1068 an aliphatic triglyceride 
based on soy oil with the hydroxyl number 190, Sovermol 1072 
N an aliphatic fat-chemical polyester triol with ^the hydroxyl 
number 100, and castor oil one with the hydroxyl number 155. 
The propellant is the mixture of Examples 1 and 2. 



Components 



Parts by weight 
4 5 6 



7 



Desmophen PU 


280 






200 


300 


223 


Amgard V 82 


100 












Desirioolaen VPPU 






550 




223 ' 




UnichemV VCN 








200 






SovermoA 10 68 












100 


Sovermol\l072/V 












150 


Castor oil 








200 






Disf lamoll\ 


543 




373 


323 


400 


450 


Teaostab BR 2270 


20 




20 


20 


20 


20 


Tego I MR 83Gl (10%) 


50 




50 


50 


50 


50 


Texacat \ 


7 




7 


7 


7 


7 


Polyol component 3/7 


1000 




1000 


1000 


1000 


1000 


Polyol component 3/7 


275 


g 


280 g 


280 g 


280 g 


280 g 


Desmodur 4 4 V 2 0\l 


385 


g 


380 g 


380 g 


380 g 


380 g 


Propellant \ 


140 


g 


140 g 


140 g 


140 g 


140 g 


Total \ 


800 


g 


800 g 


800 g 


800 g 


800 g 


NCO (wt%) \ 


15.7 


i 


16.0 


14.9 


15.1 


15.3 








Parts 


by weight 




Component 


\ 8 




9 


10 


11 


12 



Desmophen PU 

Amgard C 82 

Desmophen VPPU 

APP 200 B 

Prilast 3185 

Sovermol 10 68 

Castor oil 

Disflamoll DPK 

TKP 
TPP 

Fyroflex RDP 
Phosflex 362 
Tegostab BF 2270 
Tego 1MR 830 (10%) 
Texacat DMDEE 



300 



223 



200 



223 



200 



300 



20 



100 





100 




423 \ 




250 




y 300 






\ 100 








150 


20 


\ 20 


20 


50 


\ 50 


50 


7 


\ 7 


7 


1000 


io\)o 


1000 



200 



423 



20 
50 
7 



300 
100 



100 



423 



20 
50 
7 



Polyol component 8/12 



1000 



1000 



Polyol component 8/12 
Desmodur 
44 V 20 L 
Propellant 



275 g 

385 g 
140 g 



300 

370 g 
140 g 



280 g 280 g 270 g 

380 g 380 g 380 . g 
140 g 140 g 140 g 



Total 
NCO (wt%) 



800 g 810 g \800 g 800 g 790 g 
14.9 14.3 AL5.1 14.9 14.5 



Inventive prepolymer composition were produced by the 
following Vecipes analogously to Examples 1 and 2. The compo- 
sitions yie\ld a f ire-retardant insulating foam with good in- 
sulating properties. 

The softeners used are diphenylcresyl phosphate (Dis- 
flammol DPK) , \tricresyl phosphate (Disf lammol DKP), triphenyl 
phosphate (20% Vn DKP, Disf lammol TPP) , dimethylmethane phos- 
phonate (Amgard NDMMPJ , phosphoric acid-1 , 3-phenylenetetra- 
phenylester (FyroNflex RDP) and 2-ethylhexyldiphenylphosphate 
(Phosflex 362) . A^P 200 B designates an aromatic polyester 
polyol from Union (Carbide, Priplast 3185 a polyhydroxy com- 
pound based on ethylene glycol adipate and dimeric fatty ac- 
ids from Unichema. 



Parts by weight 



Component 



13 


14 


15 


16 


17 


300 


300 


300 


300 


300 


468 


468 


468 


468 


468 


150 








75 




150 






75 



Desmophen PU 
Disflammol DPK 
Melamine cyanurate 
Securoc ASF 



Cyanodiamide 








150 






Hostaf lamm 










150 




Tegostab BF 2270 




ao 


20 


20 


20 


20 


Wetting agent 






5 


5 


5 


5 


(BYK 160) 














Tego IMR 830(10%) 




50\ 


50 


50 


50 


50 


Texacat DMDEE 




A 


7 


7 


7 


7 


Polyol component 


13/17 


1000 \ 


1000 


1000 


1000 


1000 


Polyol component 


13/17 


310 g ' 


V 310 g 


310 g 


310 g 


310 g 


Desmodur 














44 V 20 L 




360 g 


\360 g 


360 g 


360 g 


360 g 


Propellant 




140 g 


V40 g 


140 g 


140 g 


140 g 


Total 




810 g 


AlO g 


810 g 


810 g 


810 g 


NCO <wt%) 




14 . 5 


1H.5 


14 . 5 


14.5 


14.5 



Inventive prepolymer compositions were produced by the 
following recipes analogously to Examples 1 and 2. The compo- 
sitions yield a f ire-retardant insulating foam with good in- 
sulating properties. 



Securoc ASF designates an aluminum trihydrate and 
Hostaflamm AP 462 an ammonium polyphosphate in an encapsu- 
lated form or functionally modified on the surface. The pro- 
pellant mixture is the same as in Examples 1 and 2. 

With constant stirring the desired quantity of the 
above-described mixture is put in a moisture-free pressure 
tank which is sealed with a dome provided with a valve, op- 
tionally with introduction of a cartridge having the second 
component. After sealing, a corresponding quantity of propel- 
lant is impressed* The individual components of the propel- 
lant mixture are expediently impressed successively and op- 
tionally filled up again in a second pass. An especially 
suitable mixture is of 21.5% i-butane and 28.5% dimethylether 
and 50% f luorocarbon . 

In the following monomer- reduced prepolymer compositions 
and filling proportions for a pressure tank with a filling 
ratio of 75% are stated. Both compositions yield an insulat- 
ing foam with good service properties. 



